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SAMPLE PREPARATION
The reaction of sulfur with DIB at 180 o C results in the formation of highly cross-linked sulfur copolymers.
A schematic representation of the synthetic procedure is presented in Scheme S1.
Scheme S1. Schematic diagram of S-DIB copolymer synthesis. The picture shows the products of the reaction using different S-DIB ratios: S-DIB-90-10, S-DIB-70-30, S-DIB-50-50, S-DIB-30-70, and S-DIB-10-90 respectively (left to right) Solid state 1 H NMR spectra of the sulfur copolymer prepared by varying the weight ratio of DIB (30, 50 and 70 wt %) with respect to sulfur are shown in Figure S1 . The spectral lines were very broad. Only two lines appeared, corresponding to aliphatic and aromatic protons. 
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showed all three major peaks at δ =27.1 ppm, δ = 31.5 ppm and δ = 49.3 ppm respectively, corresponding to 13 C peaks of 13 CH 3 , 13 CH, and 13 CH 2 groups respectively. However, by increasing the polarization inversion time to PIT = 38 µs, the 13 CH peak disappeared completely; the 13 CH 2 peak was inverted whereas, the 13 CH 3 peak was unaffected. Thus, a CPPI pulse sequence with similar parameters was applied to S-DIB samples in order to distinguish between carbon nuclei belonging to different groups. Figure S5 . FTIR spectra of pure DIB (-) and S-DIB copolymers with 50 wt % (-) and 30wt % (-) of DIB.
1 H NMR in CDCl
FTIR SPECTRA OF DIB MONOMER AND S-DIB COPOLYMERS
According to the assignment of the absorption peaks observed in the C-S copolymer-20%DEB-2h composite, 1 the peaks observed at 1128.5, 1015 and 700 cm -1 can be assigned to C-S bonds (absent in DIB). 
XRD and DSC Characterization of S-DIB copolymer
The sulfur copolymer (S-DIB) prepared with the different compositions are subjected to DSC and XRD study. Figure   S7 .
The glass transition temperature (Tg) of the copolymers is observed to increase by increasing the DIB content. The samples containing more than 30 wt % of cross-linker did not show any melting transition this suggests that the crosslinking reaction between sulfur and DIB is complete and leads to the formation of stable amorphous copolymers. On the other hand, the samples with low amount of cross-linker showed a melt transition peak at ~119 oC, which is similar to the melt transition of pure elemental sulfur (see Figure S6 ). This suggests the presence of small S12 amount of crystalline sulfur in the copolymer. However, during the second heating cycle the melt transition is significantly suppressed, indicating that the elemental sulfur under goes polymerization and reforms copolymer with DIB under first heating cycle. The appearance of msulfur melt transition can be explained based on the amount of crosslinker. Evidently, lower amount of DIB results in a lower degree of crosslinking with the sulfur, which leading to the formation of long chains of sulfur. These long sulfur chains are unstable at S13 room temperature similar to the polysulfur and slowly undergo depolymerization and finally results in the partial formation of elemental sulfur. Whereas, the copolymers with higher amount of DIB results in high crosslinking density with shorted sulfur chain length. These short crosslinked sulfur chains form stable amorphous copolymer. Thus, the copolymer with higher amount of cross-linker did not show any melt transition corresponds to sulfur. From Figure S7 a and b, its clearly observed that the freshly prepared copolymer ( Figure S7a ) are bright orange in color, however over the time the intensity of the color decreased and yellow spots started to appear on the samples. The decrease in the color also indicate the partial depolymerization and the yellow spots are from depolymerized elemental sulfur from the copolymer.
8ii. XRD study
The XRD patterns of the synthesized S-DIB samples with various weight percentages of DIB are shown in figure S7d. The sample with the least amount of DIB (10 wt %) shows low intensity peaks corresponding to sulfur, the sulfur could be arising from the partial depolymerization of amorphous copolymer to elemental sulfur. Whereas the samples with high DIB content are completely amorphous, and did not show any sharp peaks suggesting the complete conversion of crystalline sulfur into amorphous copolymer. These XRD results are in good agreement with the DSC experiments and confirm the partial depolymerization of sulfur copolymer which results in the elemental sulfur. 
